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COMPANTSON OF A CARAINAGE FLON MODIL WITH THE
DATA QF MANTNZ & SAWFORD

]
Leall G. Devis and Burton E. Freeman
Los Alamos National Lsboratory
Los Almmos, 'iew Mexico

1. INTRODUCT[uUN

Our drainage llow model {3 based on
an adaptation of the 1D houndary layer code,
SIGMET (Freeman et al.-(1976)), in a mannner
proposed by Brost and Wyngastd (1978). Vbe assume
8 surface of large sloping area with a constant
thickness boundary layer having an initial sur-
face temperature at 6 PM of 293 K, The latitude
in Australia, where the exper iment was performed
{Jeeraling Hilln), 13 approrimately 3R Jegrees
south, We uessume an (nitia] relative humidity of
308 with *he surface having a slops of 4.5
degress to the horizontal.

2, THECRET1ZAL APPRCACH

SIGMET i3 a system nl computer codes
developed to simulate mr3nscale meteorology in
regions containing complex terrain, The cndes
have besn appliol to problems of wind energy
device siting in nromnlen terrain and to flow over
rougnnnrss interfacnq, wmong “Lher spplirationn,
The iatailed pnysins of radistion transpurt and
turbulenre are treated the seme way for the 1o,
7<. AN ledimensional versions of the code, Thre
horizonta. advertion wnd 4{ffusion are treated 10
canstant pons a-y guumetry. In the vertical di-
rection the primitive aquations are written in
3igma coardinates and a smaoml order turbulence
Mod={, which Lneludes the produetion, -1lsslipation
ond Jiffusion of turvulent kinetic energy, Is
mpinyed., Bouyesncy terma enter the equations
thruugh a generalized Richardson number >un-
taining both temperature and waler vapor
gradionts, The «ffects of the stability of the
atmosphere sre incorunrated into thia number,
Diffusion coeffinients for kinetie anergy am!
famentum are evaluated in terms of the turbulent
kinatic energy. We anngsider an idealized purface
of constant slope and study the foreing mechan-
lam, Lhe friatlion forees, and Lhe diurnal vari-
ations of these parameters. The phenomwnon of
nocturnal winds developing In valleys or along
mount.ain slopes is well known. The forring
Aechanism 13 Lemperature diffesrances aloag the
valley gslnpes Lhal oreate a pressuren gradient in
an up=-slope direction in the day and doun-slupe
at night. However, tha effeats of vagrtation,
humidity, lerge scale geostropnic winds, stc,, on
the loaal drainage Tflow have not heesn tharoighly
investigatled, The A3COT program requires a more
Quuntitative {rvestigation of Lthess parmeters as
wall a3 Lthe 2- and - dimensinnsl affeats impuned
by the terrain. Our study attemplts Lo quantifly
same of Lhese idwalized physical effents,
Assumirg that Lt Ls pusaible Lo separates out tha
gcometry effeats in the measurmments, Bunyanay
terms of slope flow have Leen adimi to the
auaemtum aquations of 10 NIGMET in a manner des-
aribed by Brost and Wyngaard; while an advectinn
\erm has bven wided to Lhe tampsrature sgustion
fullowing Prand.l (Davis and Freeman (19H1)),

3. INITTAL IZATION

In arder to obtain the near surface
velocities, as observed, we adjust the roughness
parameter (Zo). OQur value of 10 am 13 Ln general

agroment vwith that proposed bv the observers of
2 cm with the statement that .t aould be larger.
The temperature lapse rate in the air above the
dralnage flow layer i3 assumed to be 5 K/im,
again in ganeral agrewment with Menins and
Sawford (1979),

4. REJULTS

The calculation {3 started abl # PM
with a surfane temperature of ~.293 K, & rels*ive
humidity of 0%, and zero ambient winds, The
tamperature evolves as shown in Fig. ) wherr the
transport of rediation through a aloudless sky i
'reated in a nanner proposed by KATAYAMA (1974),
o compare nur result: In Fig. 2 to Manins 4
Tawfurd® s (P1g. A) the 3acond day and find our

U'"l (1,4 m/3) in gocd agreement with Lhe

nbservations. The height where Unn ovcurs also

hppears Lo Le near that nbserved (1720 meters),
These results laply that the observed synoptic
winda 24 m/a), generaily in & di' ction apposet
to the Jrainage flow, hed little effect un Lhe
magnitude or hejght of “he davelnpad noalurnal
slope fluw uver t1imple Lerrain.
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